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Hearing loss is the most common sensory disorder in human. Previous journals reported that 
GJB2 gene is the most important gene involved in non-syndromic hearing loss; and GJB6 gene is 
the second most which contributed to. This study is to screen mutations in GJB2 and GJB6 gene 
among Malay patients with non-syndromic hearing loss. Ninety one patients and equal number 
of normal hearing subjects were recruited for this study after getting informed consent. DNA 
samples were collected using sterile buccal swab. After DNA extraction, genomic DNA was 
amplified then screened using dHPLC technique. Certain samples were sequenced to confirm the 
type of mutation. The result showed that only a few samples having mutations in GJB2 gene, 
while no sample having mutation of GJB6 gene. 
Kecacatan pendengaran adalah kecacatan yang paling banyak pada manusia. Banyak jumal 
melaporkan bahawa gen GJB2 adalah gen yang paling penting yang terlibat dalam kecacatan 
pendengaran tiada sindrom dan gen GJB6 adalah yang kedua paling banyak terlibat. 
Penyelidikan ini adalah untuk melihat mutasi pada gen GJB2 dan GJB6 di antara pesakit Melayu 
dengan kecacatan pendengaran tiada sindrom. Sembilan puluh satu pesakit kecacatan 
pendengaran dan subjek kawalan direkrut untuk kajian ini selepas mendapatkan kelulusan. 
Sampel DNA diambil dengan menggunakan putik kapas yang steril. Setelah pengekstrakan 
DNA, DNA genomik diperbanyakkann kemudian disaring dengan menggunakan teknik dHPLC. 
Beberapa sampel dilakukan penjujukan DNA untuk mengesahkan jenis mutasi. Keputusan kajian 
menunjukkan bahawa hanya beberapa sampel mempunyai mutasi pada gen GJB2, manakala 
tidak ada sampel mempunyai mutasi gen GJB6. 
Technical report 
This study was approved by Research and Ethics committee, School of Medical Sciences, 
Universiti Sains Malaysia. 91 Kelantanese Malay patients were recruited diagnosed to have non-
syndromic hearing loss (NSHL). The subjects are from Sekolah Kebangsaan Pendidikan Khas, 
Pasir Mas, Sekolah Menengah Kebangsaan Ismail Petra (Bahagian Pendidikan Khas), Kota 
Bharu, Kelantan and Audio Clinic, Hospital Universiti Sains Malaysia (HUSM). 
After getting the informed consent, buccal swab samples were collected by rubbing the 
inner cheek of patient and control groups using sterile cotton swab. The swab was taken to 
Human Genome Centre for analysis. 
For DNA extraction, commercial kit, GeneAil (Soeul, South Korea) was used in order to 
get genomic DNA. To confirm the presence of genomic DNA and its concentration, the samples 
were run on agarose gel electrophoresis and check the purity and optical density (O.D) using 
NanoQuant machine. Then, all samples underwent polymerase chain reaction (PCR) using 
primer pairs as described by Zelante et a/. (1997) for GJB2 gene and del Castillo et al. (2002) for 
GJB6 gene, followed by electrophoresis on agarose gel to see the PCR products. After that, all 
samples were screened using denaturing high performance liquid chromatography (dHPLC). The 
samples with heteroduplex peaks were then sequenced to identify the type of mutation. Results 
were analyzed using statistical analysis. 
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Main Article 
Screening for gap junction protein beta-2 gene mutations in 
Malays with autosomal recessive, non-syndromic hearing 
loss, using denaturing high performance liquid 
chromatography 
Z Sm ArSHAH, MD MoHD KHAIRI*, A R NoRMASTURAt, Z ZAFARINAt, B A ZILFALIL 
Abstract 
Obj~ctive: To determine the frequency and type of g~F' junction protein -beta-2 ge-ne mutatior..s in ~-Ialay 
patients with autosomal recessi::e, non-syndromic hearing loss. 
~Iethods: A total of 33 tvlalay patients with autosomal recessive, non-syndromic hearing loss were 
screened for mutations in the Cx26 coding region. Deoxyribonucleic acid was extracted from buccal 
swab samples and subjected to polymerase chain reaction. Slow-reannealing was performed, followed 
by screening using denaturing high performance liquid chromatography. 
Results: Eight of the samples (24.2 per cent) showed heterozygous peaks, and further sequencing of 
these samples revealed four patients (50.0 per cent) with the W24X mutation, two (25.0 per cent) with 
the V37I mutation and another two (25.0 per cent) with the G4D mutation. 
Conclusions: Analysis of buccal swab samples by denaturing high performance liquid chromatography is 
noninvasive and suitable for rapid and reliable screening of gap junction protein beta-2 gene mutations in 
patients with autosomal recessive, non-syndromic hearing loss. Malay patients with autosomal recessive, 
non-syndromic hearing Joss have different kinds of gap junction protein beta-2 gene mutations which 
are rarely found in other populations. 
Key words: GJB2 Protein, Human; Sensorineural Hearing Loss; Congenital; Malaysia; Human Genetics 
Introduction 
Hearing loss is the most common congenital sensory 
deficit in humans. Roughly one to three children in a 
thousand are born with hearing impairment.'-5 The 
occurrence of hearing loss is considerably greater in 
certain sub-populations; for example, it is present in 
one to five in 100 neonatal intensive care patients 
and infants selected from at-risk registers.'·6 - 11 
Hearing loss can be caused by environmental 
factors as well as genetic factors. Genetic causes 
represent 50-70 per cent of hearing loss, with 
autosomal recessive inheritance representing 
approximately 80 per cent of this total12 It is 
believed that more than 100 genes may be involved 
in hearing impairment. Several of these genes have 
been identified, one of which is the gap junction 
protein beta-2 gene. The identification of this 
deafness gene has facilitated understanding of the 
molecular process of hearing, and it offers prospects 
for deoxyribonucleic acid (DNA) testing. 
Mutations in the gap junction protein beta-2 gene 
(also know as the connexin 26 gene) are responsible 
for half of the cases of autosomal recessive, 
non-syndromic hearing loss. The 35delG mutation 
of this gene has been reported to be common in 
several countries." However, in non-white popu-
lations, the 35delG mutation is either absent or 
very rare, with other common mutations prevailing, 
such as the 235delC mutation in the J apanese,14 the 
V37I mutation in Malaysians15 and the 167delT 
mutation in Ashkenazi Jews.16 
The increasing demand for gap junction protein 
beta-2 gene mutation detection warrants the need 
for a rapid and accurate method of screening for 
these mutations. This study was undertaken in 
order (1) to investigate the types and frequencies of 
gap junction protein beta-2 gene mutations in 
Malay patients with autosomal recessive, non-
syndromic hearing loss, and (2) to assess the 
effectiveness of buccal smears and denaturing high 
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